Exploiting the differential production of angiogenic factors within the tumor microenvironment in the design of a novel vascular-targeted gene therapy-based approach to the treatment of cancer.
The aim of this study is to explore a novel strategy through which the differential production of pro-angiogenic cytokines within the tumor microenvironment can be exploited as a means of selectively killing the vascular endothelial cells upon which the survival and growth of a tumor depend. Adenoviral vectors encoding a chimeric cell surface receptor composed of the extracellular domain of the vascular endothelial growth factor (VEGF) receptor Flk-1/KDR fused in frame to the membrane spanning and cytoplasmic domain of Fas were constructed and used to transduce primary human endothelial cells in vitro. The apoptotic response of these cells induced upon ligation of the chimeric receptor with VEGF was determined by measuring caspase-3 activation, AnnexinV-FITC binding, and the release of glucose-6-phosphate dehydrogenase. The chimeric Flk-1/Fas protein is stable and expressed at high levels on the surface of adenovirally transduced cells. Upon the addition of exogenous VEGF, these cells undergo rapid apoptosis. Receptor/Fas chimeras that recognize and bind pro-angiogenic cytokines represent a novel means by which the signal transduction events normally triggered in vascular endothelial cells upon the binding of angiogenic cytokines may be redirected toward the induction of apoptotic cell death. It is proposed that these constructs will prove of value in the further development of safe and effective vascular-targeted gene therapy-based approaches to the treatment of cancer.